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THESIS DISCLAIMER 



The views and judgments presented in this thesis are those solely of the author. 
They do not necessarily reflect official positions held by the Naval Postgraduate 
School, the Department of the Navy, the Air Force Institute of Technology, the 
Department of the Air Force, the Department of Defense, or any other US government 
agency or organization. No citation of this work may include references or attributions 
to any official US government source. 
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I. INTRODUCTION 



After Daedalus had crafted the wines upon which he and his son would escape to 
safety, he eave verv specific instructions to Icarus on how to use them to 
maximum effect. Daedalus warned Icarus not to fly too low. lest the wings 
become damaeed by the salt water spray; nor should he fly too high, lest the sun 
melt the wax that held the structures together .... Growing over-confident in his 
new-found ability, the voung boy forgot his father's warnings and, oblivious to 
the danaer, climbed hiah into the sun, where his wings disintegrated, and Icarus 
perishecfin the sea below. 



A. PURPOSE 

This thesis describes and analyzes the relationship between post- World War II 
Soviet fighter aircraft design and Soviet tactical air employment doctrine (that 

underlying body of principles that govern the operational use of tactical air assets). It 
is widely held that weapons procurement derives rationally from pre-existing doctrinal 
and operational requirements. Thus, the evolution of weapons design should "track 
with" the evolution of this tactical air employment doctrine. Further, not only should 
this doctrine not demand more of the available systmes than they can deliver, it should 
not fail to fully exploit available capability. This research effort tests the proposition 
that Soviet fighter aircraft are developed in response to design criteria established solely 
on the basis of military requirements, as we understand them from available Soviet 
writings. The results show that Soviet fighter design has progressed largely 

independently of existing doctrinal requirements, and in fact, appears to have driven 
the development of tactical air employment doctrine over the past forty years. 

B. METHODOLOGY 

The basic "method" of this research is to compare the most easily-observed 
characteristics and performance figures for most Soviet fighter aircraft with the 
employment concept prevalent at the time of each fighter's design. The data base from 
which the information on Soviet fighter aircraft (hereafter referred to simply as 

"fighters") is derived is one created by the author in late 1985 and early 1986. It 

includes only aircraft designed at the MIG (the acronym for Mikoyan-Gurevich, the 
names of the two designers who founded the design bureau) and SUKHOI (the 



10 



abbreviation for which is "SU") design bureaus since 1 945. 1 Only those aircraft put into 
serial production are included in the data base. This does, however, include some 
aircraft produced in very small numbers, such as the MIG-23 FLOGGER A. 

The data were all derived from unclassified sources. Where the necessary data 
were not available, the author derived them, either through simple "number-crunching" 
(as was the case, for example, in determining thrust-to-weight ratios or wingloading 
values) or through the use of simple linear regression (as in the case, for example, of 
determining non-afterburning maximum thrust based on a regression of maximum 
afterburning thrust, where the correlation coefficient was close to unity. 2 

C. ORGANIZATION 

Although the thesis discusses the evolution of fighter design and the evolution of 
air employment doctrine in the Soviet Union since the Second World War, Section II 
provides necessary background information on the Soviet weapons procurement 
process in general. It also offers some propositions about its systemic impact on 
fighter design and doctrinal devlepment. 

The chronological analysis of Soviet fighter development in Section III is 
formatted the same way as the chronological analysis of doctrinal development 
presented in Section IV. In each, the postwar period is divided into four parts: The 
Stalinist Period (1945-1953); the Khrushchev Period (1954-1964); a "nuclear" period 
(1964-1973), and; a "conventional" period (1973-1985). Taken together, these two 
sections argue that the evolution of Soviet fighter technology has largely driven Soviet 
air employment doctrine over the past forty years. 

Section V atempts to quantify the problem, presenting the results of both factor 
and multiple-attribute utility analyses. The factor analysis follows from the assumption 
that the technological level of fighter capability can be viewed as a "combination of its 



^he chief designer of the MIG design bureau (OKB) is currently R. A. 
Belyakov. Although ifhad been customary to honor a designer's successfullv-produced 
product with the Tirst two or three letters of the designers name (e.g., MIG-15 for 
Mikoyan and Gurevich, SU-7 for Sukhoi, TU-16 for Tupolev), the practice followed in 
this thesis, as.it appears to be in the Soviet Union, is to credit the OKB itself, rather 
than the particular designer. Thus, an aircraft recently designed by Belvakov will be 
referred to as a "MIG" product and bears the "MiG" designation.' Similarlv for the 
Sukhoi OKB, where the chief designer is currently E. A. Ivanov; products of the 
Sukhoi OKB bear the designation "'SU," even where they may have been designed 
under Ivanov's tenure. 

2 The sources for the data base were Modern Air Combat (1983), Aircraft of the 
Soviet Union (1983k and An Illustrated Guide to Future Fighters and Combat Aircraft 
(1984) [all by Bill Gunstonl, as well as Janes All the Worlds Aircraft , Aviation Week 
and Space Technology, and Interavia. 
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